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[57) ABSTRACT

The invention relates to a radial piston type pump
comprising a casing, a shaft, two or more piston carri-
ers mounted on and driven by the shaft, and a curved
track surrounding the piston carriers. The piston carri-
ers are axially movable on the shaft and pressure
chamber and scaling means are provided between ad-

jacent carriers to bias them in opposite directions

against the internal casing walls which form a chamber
in which the carriers are rotatably mounted. Fluid
inlet and outlet means in one of these casing walls has
fluid communication with the inlet and outlet passages
in the carriers and the biasing of a carrier against this
wall serves to provide sealing between the relatively
rotating surfaces to minimize the leaking of fluid be-
tween these surfaces. | |

8 Claims, 4 Drawing Figures
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1
'RADIAL PISTON PUMP

This is a continuation application of Ser. No. 169,827
filed July 6, 1971, now abandoned, which in lieu is a
continuation application of Ser. No. 877,363 filed Nov.
17, 1969, now abandoned.

The invention relates to a radial piston pump com-
prising a driving shaft and two parts, rotatable rela-
tively to each other, one (the piston carrier) of which
has radially disposed cylinders for accommodating the
pistons and distributing passages leading from the inner
end of each cylinder to a transfer surface, and the other
(the track carrier) of which carries a curved track for
guiding the outer piston ends and contains a suction
passage and a pressure passage, each communicating
with the transfer surface.

Radial piston pumps are known in which the piston
carrier rotates on a fixed pivot and, for this purpose, is
connected to the driving shaft through a laterally posi-
tioned coupling. The fixed pivot is part of a case on
which the curved track is immovably or swingably
mounted. The distributing passages extend radially; the
transfer surface is on the peripheral surface of the
pivot; the suction and pressure passages extend through
the pivot.

* In pumps of this kind, the piston carrier is lifted from

the pivot on the pressure side of the transfer surface
and is pressed against it on the suction side. Balancing
is very difficult, particularly at high pressures. The
transfer surface is limited to the periphery of the pivot.
Thus, the cross-sections of the cooperating mouths of
the distributing passages and the suction and pressure
passages are relatively small; flow is inhibited and sets
a limit to the speed of the pump. Also, the distance
between the mouths of the passages on the pressure
side and the suction side is small; the correspondingly
poor seal leads to losses due to leakage, which limit the
pump pressure. It is undesirable to increase the size of
the pivot since the centrifugal forces acting on the
~ pistons increase quadratically with the distance from
the axis. The machining of the pivot to provide it with
suction and pressure passages causes considerable diffi-
culties. Also, the driving of the piston carrier through a
laterally positioned coupling makes the construction
more expensive and makes it relatively wide.

For all these reasons an axial piston pump has been
used in the past in those cases calling for a multi-cylin-
der pump for higher pressures and greater speeds, In
which pump a number of cylinders are arranged paral-
lel with each other and with the axis of the pump in the
piston carrier, and the pistons are driven through ap-
propriate piston rods by a wobble plate connected to
the driving shaft. Extending from those ends of the
cylinders remote from the wobble plate are distributing
passages which, in some types of pump, open on to a
transfer surface at right-angles to the axis of the pump,
in which surface are also disposed the mouths of the
suction and pressure passages. These axial piston
pumps however require a larger number of components
than do the radial piston pumps. Furthermore, the
quantity delivered cannot be increased as required
since, in contrast to the radial piston pump, a number
of piston carriers cannot be coupled together in a sim-
ple manner.

The object of the invention is to provide a construc-
tion of radial piston pump of the initially described kind
such that, although of simple design, it avoids the disad-
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‘vantages of the known radial and axial piston pumps

and can be operated over wide pressure, speed and

power ranges.

According to the invention, this object is achieved by
holding the piston carrier of the radial piston pump
against the wall of the track carrier by at least one
end-face and forming the transfer surface on this end-
face. -

Since, in this construction, the transfer surface is on
an end-face of the piston carrier, the radial distance
from the axis of the pump can be freely selected. No
difficulties arise in arranging the transfer surface in
such a way that the co-operating mouths as well as the
distance between the pressure side and the suction side
mouths of the passages are sufficiently large. Further-
more, by means of balancing devices acting in the axial
direction, the piston carrier can be prevented from
tilting and the gap at the transfer surface can be kept so
small that scarcely any losses due to leakage occur. The

pump can therefore be operated at high speeds and

pressures. |

A design feature worth mentioning is that the piston
carrier can be secured directly to the driving shaft
which passes through it. Not only does this dispense
with a coupling which increases the axial length, but
the pistons can be brought closer to the axis of the
pump than was previously the case, other conditions
being the same. There is thus obtained a pump which is
of small size for its capacity. Nor is it necessary to
manufacture a complicated pivot. Several pump units
can be mounted on the same shaft, each unit having a
piston carrier and the associated suction and pressure
passages, so that several consumer units can be sup-
plied independently of each other by means of one
driving shaft. _. | |

The piston carrier is preferably positioned between
two parallel walls of the track carrier. In simple cases
the second wall suffices for holding the piston’ carrier
sufficiently tightly against the other wall comprising the
transfer surface. | |

It is however much more advantageous if the piston
carrier consists of at least two discs which are urged
apart and towards the two walls with the help of a
pressure device. Expediently, this pressure device is
used not only for producing a certain bearing pressure
at the transfer area, but should also etfect a pressure-
balance. If, for example, the pressure device has at least
one pressure chamber, fed with the pressure medium
handled by the pump, a bearing pressure at the transfer
surface is obtained that is dependent upon the pump
pressure, so that the losses due to leakage can be kept
low while the amount of wear is very small. Further-
more, the pressure device may contain a number of
pressure chambers, of which only those axially asso-
ciated with the pressure-side part of the transfer sur-
face are supplied with pressure medium delivered by
the pump. This ensures that increased bearing pressure
is produced only in that zone where it is necessary for
sealing purposes. - o

In a particularly simple construction, the pressure
chambers are formed by circular depressions in the
contact surface and preferably in only one of the oppo-
site discs into each of which is sunk an O-ring for seal-
ing purposes. Since movement of the piston carrier
discs by a few hundredths of a milhmeter sutfices to
produce the required bearing pressure on the transfer
surface, such O-ring suffices for sealing the pressure

chamber. g
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Preferably, the number of depressions provided
around the axis of the pump is equal to the number of
cylinders in one plane. Than, a pressure chamber of
this kind can be associated with each cylinder and can
be used for effecting the compensation required for the
cylinder concerned and the associated distributing pas-

sages.
In a preferred embodiment there i1s associated with

each cylinder an axis-parallel distributing passage ex-
tending to the mner end of the cylinder. This passage
can be easily made. It extends over only a short radial
distance. Several cylinders disposed alongside each
- other can be connected thereby without difficulty.

- If the axis-parallel distributing passages pass com-
pletely through one of the piston carrier discs between
‘the transfer surface and the contact surface and each
terminate within an O-ring, this constitutes ‘an ex-
tremely simple way of ensuring that, in each case, an
adequate bearing pressure obtains at the transfer sur-
face at the correct moment. Furthermore, the axial
passages in the two discs can be tightly interconnected
despite their axial mobility.

A further improvement in the balancing of pressure
leading to considerable reduction in wear consists In
arranging for the axis-parallel distributing passages to
extend right through the entire piston carrier and to
have the same shape of mouth at both ends and in
providing in the wall opposite the transfer surface
grooves which are mirror-images of the mouths of the
suction and pressure passages. As a result of the
straight-through distributing passages the same condi-
tions obtain in the mirror-image grooves as in the zone
of the transfer surface, so that the piston discs are
loaded in a symmetrical manner.

Expediently, the end-faces of the piston carrier are
set back within and outside the annular transfer sur-
face. By reducing the bearing surface in this manner, it
is possible to obtain, even with relatively small pressure
chambers, higher specific surface pressures promoting
a good sealing action. In this arrangement, the annular
transfer surface can be of approximately the same
width as the diameter of the depressions in the pressure
chamber. Furthermore, a set-back portion of the end-
face can be designed as a floating thrust bearing.

The invention will now be described in more detail by
reference to embodiments illustrated in the drawing, in
which: |

FIG. 1 shows a longitudinal section through a radial
piston pump in accordance with the invention,

FIG. 2 is a cross-section through the pump of FIG. 1,
the section in the upper half being along the transfer
surface, and in the lower half along the contact surface

of one of the piston carrier discs,
FIG. 3 is a partial view on the line A — A of FIG. 1,

and .
FIG. 4 is a schematic illustration of an embodiment

comprising several pump units.

A case or track carrier 1 has two cover-plates 2 and
3, which are separated by a distance ring 4 and held
together by means of screw-bolts 5. A ring 6, on the
inside of which is formed a circular track 7, can swing
about a pivot 8 secured to the case. Provided at the
opposite end is a pivot 9 around which extends a block
10 which can be moved backwards and forwards by
means of a screwed spindle 11 and hand-wheel 12. This
adjusting means is supported in an attachment 13 se-
cured to the track carrier 1 by means of screw-bolts 14.
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A driving shaft 13 is mounted in two sleeve-bearings
16 and 17 in the cover-plates 2 and 3 respectively and
is secured against axial displacement by means of a
ball-bearing unit. 18. Supported on a toothed portion
19 of the shaft 15 is a piston carrier 20, which consists
of two discs 21 and 22. Each disc has seven radially

extending cylinders 23 positioned at the same distances
apart, pistons 24 being displaceable in the cylinders.
When the shaft 13 rotates the pistons are pressed by

centrifugal force towards the track 7 and are pushed
radially inwards to an extent depending upon the ec-
centricity of the track-ring 6 relatively to the shaft 13.

At its inner end, each cylinder 23 is connected to a
passage 25 extending parallel with the axis. This pas-
sage passes through both discs 21 and 22 from one of
the outer end-faces 26 to the other end-face 27 and
there has a math 28 which corresponds to its total
cross-section. In the cover-plate 2 are a suction passage
29 and a pressure passage 30 which, in the inner wall
31 of the cover-plate 2 lead to arcuate mouths 32 and
33 in the form of grooves. The inner wall 34 of the
cover-plate 3 contains grooves 35 and 36 which are
mirror images of the mouths 32 and 33. Between the
end-face 26 of the disc 21 and the wall 31 of the cover-
plate 2 is an annular transfer surface 37 within which
are disposed the mouths 28 of the passages 25 and the
mouths 32 and 33 of the suction and pressure passages
29 and 30 respectively. The zone 38 inwardly of the
annular transfer surface 37 is set back in the case of
disc 21. Qutwardly of the annulus 37 is an annular
groove 39 having outwardly extending radial grooves
39’, so that the remaining surface zones 40 constitute a
kind of floating bearing. The opposite end-face 27 of
the disc 22 is of similar configuration. |

Provided in the disc 22 at the contact surface 41
between said disc and disc 21 are seven circular depres-
sions 42 each of which accommodates an O-ring 43.
The diameters and positions of the depressions 42 are
such that in each case an axial passage 25 is completely
encompassed. A pressure chamber is thus created. At
the same time the passages 25 in the two discs 21 and
22 are interconnected in a fluid-tight manner.

The pressure medium handled by the pump passes
outwards along the transfer surface 37, between the

piston 24 and the cylinder 23 or along the contact
surface 41, collects in the chamber 44 and from there

can be discharged through a passage 24 and a port 46.
To start up the pump, the shaft 15 is driven and the

track-ring 6 is moved off-centre from the shaft by
means of the hand-wheel 12. Then, three pairs of pis-
tons execute a suction stroke and three pairs a pressure
stroke each time, while the seventh pair of pistons have
just reached their bottom or top dead centre. In the
present embodiment, the upper pistons in FIG. 1 exe-
cute the pressure-stroke. Consequently the depression
42 is also under pressure from the pressure medium, so
that the two discs 21 and 22 are, at this point, urged
apart and towards the walls 31 and 34 of the cover-
plates 2 and 3 respectively. A good seal therefore re-
sults at the transfer surface 37. However, as soon as the
piston concerned has completed the pressure stroke,
the pressure in the recess 42 is relaxed and, accord-
ingly, so is the bearing pressure at the associated area
on the transfer surface 37, this reducing wear to a cor-
responding extent. It follows from this that the two
rings 21 and 22 are at all times pressed to an increased
extent at their transfer surfaces 37 only when this 1s

necessary for the purpose of effecting a seal.



S
FIG. 4 shows that three pump units 48, 49 and 50,

illustrated only schematically, can be powered by one
driving shaft 47. Three pairs of piston carriers, 51, 52
and 53, 54 and 55, 56 are provided. Each pump has its
own suction passage 57, 58 and 59 and its own pressure
passage 60, 61 and 62.

The basic idea behind the invention can be modified
in numerous ways. For example, the passages 25 need
not run parallel with the axis. An inclined arrangement
thereof results in the pistons 24 being drawn still far-
ther inwards and in the mouths 26 of the passages nev-
ertheless being positioned farther towards the outside.
Also, more than two discs 21 and 22 can be used. The
various cylinders can be interconnected with the help
of axial passages. The passages between the discs are
again sealed by means of O-rings. Nor does the second
disc 22 need to carry any pistons and, if required, it
- may be of very small thickness.

[ claim:

1. A radial piston pump comprising a casing having a
generally cylindrically shaped chamber with first and
second walls having first and second spaced and paral-
lel internal surfaces, one and only one of said walls
having fluid feeding and exhausting passages which
have direct fluid communication with the exterior of
said casing, a shaft rotatably mounted in said casing, a
pair of first and second generally cylindrically shaped
piston carriers in said chamber, said carriers having
adjacent and opposite surfaces, said carriers being at-
tached to said shaft for rotation therewith and axial
movement relative thereto, one of said carriers having
a first set of fluid inlet and outlet passages extending
transversely thereof, the other of said carriers having a
second set of fluid inlet and outlet passages extending
transversely thereof, said carriers being indexed rela-
tive to each other with said first set of passages in said
ohe carrier being respectively aligned with and having
fluid communication with said second set of passages in
said other carrier, at least one of said adjacent surfaces
having at least one recessed surface portion In sur-
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rounding relation to at least one of said passages and

sealing means between said adjacent carrier surfaces m

surrounding and radially spaced relation to the mouths
of said passages, said sealing means including at least
one sealing element in surrounding relation to said
recessed surface portion, said recessed surface portion
being exposed to pressurized fluid in at least one of said
passages to force said carriers apart into sealing en-
gagement with said first and second wall surfaces.

2. A radial piston pump according to claim 1 wherein
each of said carrier fluid inlet and outlet passages 1s
alternately a suction passage and a pressure passage,
said sealing means having a separate portion thereof for
each pair of said passages. |

3. A radial piston pump according to claim 2 wherein
said passages extend entirely through said carriers be-
tween said opposite surfaces thereof.

4. A radial piston pump according to claim 3 includ-
ing fluid inlet and outlet means in said first wall having
arcuately shaped mouths in said first surface of said
first wall, said second wall surface having grooves
which are mirror images of said arcuately shaped
mouths, said passages having mouths in said opposite
surfaces of said carriers having fluid communication
with said arcuately shaped mouths and said grooves.

5. A radial piston pump according to claim 1 wherein
said sealing means forms a plurality of chambers be-
tween said adjacent surfaces of said carriers. |

6. A radial piston pump according to claim 5 wherein
said chambers are alternately pressure chambers and
suction chambers in accordance with the pressure con-
dition of the fluid in said carrier fluid inlet and outlet
passages. | | |

7. A radial piston pump according to claim § wherein
each of said chambers has the form of a circular recess
in at least one of said adjacent carrier surfaces. |

8. A radial piston pump according to claim 7 wherein
each of said circular recesses has an O-ring disposed

therein.
* k% %k ok k
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